Differential origin and control mechanisms in small and large bovine luteal cells.
Studies of the calcium requirement and the relationship of intracellular calcium to progesterone synthesis in highly purified preparations of bovine luteal cells reveal a remarkably close relationship between intracellular calcium levels and steroidogenesis. The differential responses of the two cell types, summarized in Table 2, are beginning to reveal how the two cell types may co-operate to produce both luteotrophic and luteolytic responses at different stages of the oestrous cycle and early pregnancy. The luteotrophic mechanisms in the small cells are fairly clear; in addition to the luteotrophic effects of LH and cAMP, activation of protein kinase C leads to increased progesterone synthesis. Accordingly, PGF-2 alpha and several other prostanoids are luteotrophic in these cells. PGF-2 alpha stimulates phospholipase C activity in the small cells but does not reduce LH-stimulated cAMP or progesterone accumulation (Davis et al., 1989). This acute stimulus of protein kinase C activation to progesterone production in bovine small luteal cells is rapidly desensitized, although its stimulus to prostanoid production continues for at least 24 h. Large cells respond to LH, but only at relatively high levels. In addition, we have no good evidence for a role for protein kinase C in the control of progesterone synthesis in the large bovine luteal cells from mid-cycle corpora lutea. Phorbol esters have no effect on steroidogenesis and it is not yet established that protein kinase C provides the same high affinity receptor for phorbol esters that is found in the small cells. Experiments with inhibitors of protein kinase C, such as staurosporine, in large cells have been inconclusive. Evidence for several species suggests that both cell types co-operate, in ways not yet fully understood, to bring about maximal progesterone production at mid-cycle. Some evidence suggests that they may also co-operate to bring about luteolysis. The concept that PGF-2 alpha initiates luteolysis by inhibiting LH stimulated progesterone production in the large cells must be revised in light of the relative insensitivity of these cells to LH and the fact that they probably constitutively express the cholesterol side-chain cleavage enzymes (P-450scc) that represent the rate-limiting step in progesterone production. Oonk et al. (1989) have reported that, once P-450scc mRNA is induced in rat granulosa cells by the LH surge, it is constitutively maintained by the luteinized cells in the absence of gonadotrophins and is no longer regulated by cAMP.(ABSTRACT TRUNCATED AT 400 WORDS)